The Netherlands breast cancer screening programme for women aged 50-75 years was gradually implemented during 1989-1997. Short-term indicators for this mammography screening are 80% attendance (800 000 examinations yearly), and for the subsequent screening examinations 7.4 referrals for clinical assessment per 1000 women screened, 4.7 biopsies and 3.6 breast cancers detected. Breast cancer mortality in The Netherlands has been decreasing since 1997 after having been stable for decades. The challenge now is to disentangle the relative contributions of mammographic screening, earlier clinical diagnosis, less aggressive tumours, treatment advances and risk factors towards this decline.
The Dutch experience with population-based breast screening programmes dates back 25 years, when the first pilot programmes in the cities of Utrecht and Nijmegen were launched in 1975. The favourable results of these non-randomised pilot programmes and detailed outcomes of the Swedish randomised controlled trials, combined with an extensive cost-effectiveness analysis, led to the decision to implement a nationwide breast cancer screening programme in 1989. The baseline epidemiological characteristics in The Netherlands are 7500 new patients each year in the age group ≥50 years, and 3000 breast cancer deaths, which comprises 5% of the overall female mortality. The Dutch screening programme offers biennial mammography for all women aged 50-75 years (50-69 years until 1998). The National Evaluation Team for Breast Cancer Screening (NETB) monitors the programme annually, collecting regional data on screening outcomes. Regional cancer registries provide data on interval cancers and on breast cancers in unscreened women by linkage of cancer registry data to data on screened women [1] .
The gradual implementation of the national screening network took more than 10 years to complete [2] . In Table 1 the early outcomes aggregated for the period 1990-1999 are presented for women screened initially, and for subsequently screened women [2] . For the subsequent screening category, i.e. a previous screening examination <2.5 years before, the results are 7.4 referrals for clinical assessment per 1000 women screened, 4.7 biopsies and 3.6 breast cancers detected. The stage distribution of detected cancers is favourable with 78% either in situ or T1 tumours of at most 20 mm, and 23% axillary lymph node positivity. Currently, the attendance rate is ∼80%, and 800 000 women are examined annually.
For the subsequent examinations in the years 1990-1999 the screening statistics are displayed in Figure 1 . The referral rates are on average 7.4 per 1000 women screened; there was a decline in the mid-1990s, and an increase since then. This is accompanied by rising detection rates. According to the NETB [5] , the data on lymph node positivity are not broken down to all age groups, leaving trends restricted to 1991-1997.
Over a restricted observation period, up to 1996, the interval cancer rates over a 2-year follow-up period could be taken into account as estimates on the sensitivity of screening mammography. The sensitivity rates range from 60% in the early years to 70% now, with a false-positive rate of six, declining to three per 1000 now. Kerlikowske et al., in a study in Northern California, reported during a follow-up period of 13 months a sensitivity rate of 80% at a false-positive rate of 18 per 1000 [3] . All these interim results indicate a probable reduction in breast cancer mortality. To obtain a preliminary prediction of this reduction, the prognoses in all screen-detected cases are broken down as shown in Table 1 , and can be applied to the 2000 women, aged 50-69 years, with a screen-detected breast cancer in 1999 [4] .
Fifty per cent would have been cured; they would also have survived without a screening programme. A further 16% will die from breast cancer despite early detection, as it was not detected early enough. Another 5% would have died from other causes before clinical manifestation; that is overdiagnosis and/or death in the lead time period [6] . Finally, the remaining 28% will benefit: they will not die from breast cancer as a positive result of screening. In The Netherlands, these 28% will comprise 700 (detected through subsequent and initial screening) breast cancer cases every year who will not die from breast cancer as a positive result of screening.
The results of the randomised controlled trials indicate that a reduction in breast cancer mortality related to screening will take 7-10 years to emerge. Given the phased implementation of the Dutch national screening programme, it may still be too early to evaluate the impact of screening on mortality. The NETB uses the MISCAN (Microsimulation Screening Analysis) model to predict age-specific breast cancer mortality rates (in the presence and absence of a screening programme) and annually compares these rates to the observed breast cancer mortality rates in The Netherlands. Up to 1996, there is no significant difference between observed mortality and expected mortality in the absence of screening [7] . In 1999, for the second time in succession for women aged 50-69 years, the breast cancer mortality rates as observed by The Netherlands Central Bureau of Statistics were statistically significantly lower than would have been expected in a situation without a national screening programme.
Although useful and important, ultimate proof that a population service-based screening programme is effective can never be based solely on the analysis of regional or national trends in breast cancer mortality. After all, declining breast cancer mortality rates could also be ascribed (wholly or partially) to an overall improvement in breast cancer prognosis due to earlier diagnosis outside screening and detection of possibly less aggressive tumours. Additional explanations include treatment advances, stringency of clinical management and changes in risk factors over time.
An extensive mortality evaluation needs careful planning, even more since this effort should become a routine and fundamental part of the evaluation of the Dutch breast cancer screening programme [8] . The only way to achieve a reliable assessment of the effect of screening on mortality is on the basis of longitudinal individual data, directly linking a woman's screening history to her cause of death. This requires a linkage between the invitation and screening registries of the regional screening organisations, the regional cancer registries and the cause of death registry at Statistics Netherlands. At present, the strict Dutch privacy legislation does not allow this linkage for unscreened women since their consent to use data on their screening history is not available. A pilot linkage is currently underway for one screening region, which may identify additional bottlenecks in the procedure.
If we find a way to continuously carry out the above linkage, additional information will still be needed regarding possible confounders and treatment to perform analyses at a more detailed level. Collecting this information periodically from a sample of the target population will enable us to perform a well-designed case-referent study at a reasonable cost. A large-scale pilot casereferent analysis of the Nijmegen screening programme has shown that such a study should pay careful attention to the definition of the exposure to screening in relation to the relevant time window for screening. These analyses should be carried out according to the actual age at which women were screened. Furthermore, histopathological and mammographical parameters, as well as clinical management issues, are of equipoise pivotal importance as determinants of breast cancer mortality reduction. In situ/T1 (%) 76 78
Node-positive (%) 28 23
Metastases (%) <1 <1 Figure 1 . Trends in screening outcomes for subsequent examinations, women aged 50-69 years.
